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Bean Pod Mottle Virus (BPMV) infects soybean throughout the 
southern, eastern, and central United States. Reported first in the 
southern and eastern states during 1958, it was not identified within 
Illinois until I 975. BPMV can cause reductions in soybean yield 
and seed quality. The virus also can be found in red clover and 
some prairie legumes. It is primarily spread by insects but can be 
transmitted at low rates via infected seed (- 0.1 %) and sap. Although 
BPMV is now one of the most common soybean-infecting viruses 
in Illinois, the geographic distribution and severity of 
infestations have fluctuated greatly from year to year (Fig. 1 ). 
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Figure 1. Percentage of soybean foliage with BPMV Soybean foliage from 
43 and 97 counties were analyzed by Enzyme Linked lmmunosorbentAssay 
(ELISA) for BPMV in 2000 and 2001, respectively. Virus outbreaks were 
severe in many fields during 2000 (Fig. 1 A), and all soybean leaves collected 
from some counties tested positive for BPMV Virus incidence in foliage 
tested during 2001 (Fig. 1 BJ was lower than in the previous year. 
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The symptoms of BPMV include green to yellow mottling in the 
upper leaves and leaf puckering, blistering, and distortion (Fig. 
2A). The virus can cause a mottled appearance (bleeding hilum) 
on the seed coat of harvested soybean (Fig. 2B). BPMV is associated 
with green stem (Fig. 2C), but there is no clear cause and effect 
relationship between the virus and the presence of green stems at 
harvest. Similar symptoms may be caused by other viruses and/or 
environmental conditions; consequently, the only way to confirm 
that a plant is infected with BPMV is to have the plant tissue tested. 
BPMV typically causes low yield losses; however, yield losses up 
to 52% have been reported in the Midwest. Reports of yield 
reduction due to BPMV alone in Illinois soybean fields are rare. 
BPMV acts synergistically with soybean mosaic virus (SMV), and 
together these viruses may result in substantial yield loss. 
Figure 2. BPMV symptoms. 
Fig. 2A - Yellow mottling of 
leaves in soybean canopy. 
Fig. 2B- Brown mottling on 
seed coat . 
Fig. 2C - BPMV may cause 
green stems at harvest; 
however, the evidence is not 
conclusive and other factors 
can cause green stem. 
Bean Leaf Beetle. Bean leaf beetle (BLB) is the primary insect 
vector of BPMV (Fig. 3). The adult transmits the virus among 
soybean plants efficiently and is common in Illinois soybean fields 
(Fig. 4). This beetle inhabited the central United States, feeding 
on clover and other indigenous legumes, long before farmers began 
planting soybean. In Illinois, the beetles have two generations per 
year and overwinter in woods and other protected areas. Both the 
larvae and adults possess chewing mouthparts, injuring soybean by 
consuming plant tissue. Pod feeding by adults can reduce grain 
weight and quality. In early spring, the beetles feed on alfalfa, red 
clover, and prairie legumes. However, once the soybean seedlings 
emerge, most BLB fly to soybean fields to feed and lay eggs. 
Consequently, infestations of BLB usually are heaviest in early-
planted fields, while later-planted fields typically harbor smaller 
populations. BPMV-carrying adult beetles that overwinter in woods 
and crop residue are able to transmit the virus to soybean seedings 
the following growing season. However, transmission of BPMV 
by overwintering BLB is generally very low as the virus often 
becomes inactive in these beetles. Other bean leaf beetles may 
acquire the virus from legumes in the early spring and transmit it 
to the young soybean plants. 
Figure 3. Bean leaf beetle (Cerotoma trifarcata) and western corn rootworm 
(Diabrotica virgifera). The colors of BLBs vary tremendously; however, 
adults are easily identified by the black triangle on their back immediately 
behind the head. Adult WCRs are typically black and yellow; females have 
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Figure 4. Percentage of bean leaf beetles carrying BPMV BLB from 40 
and 99 counties were analyzed for BPMV in 2000 and 2001, respectively. 
In most cases, between 20 and 40 BLB from each county were tested using 
ELISA. A greater proportion of the beetles tested positive for BPMV in 
2000 (Fig. 4A) than in 2001 (Fig. 4B); however even in 2001, a high 
percentage of the beetles.from some counties scattered throughout Illinois 
carried the virus. 
Western Corn Rootworm. Intensive crop rotation in east central 
Illinois has selected for western corn rootworm (WCR) that leave 
cornfields to lay eggs in fields of soybean and other crops, thus 
circumventing the control that crop rotation once provided. Many 
adult WCR that feed on soybean foliage test positive for BPMV 
(Fig. 5) and can transmit the virus among soybean plants; however, 
WCR are less efficient vectors of BPMV than BLB. 
Because WCR are much more mobile than BLB, frequently flying 
between fields and making long-distance downwind movements 
( up to 25 miles), the possible implications of the recent shift in 
WCR behavior for both the local and large scale spread ofBPMV 
are substantial. 
Other insects such as southern corn rootworm (Diabrotica 
undecimpunctata), striped blister beetle (Epicauta vittata), and 
grape colaspis (Colaspis brunnea) are known to vector BPMV 
Although present throughout most of Illinois, and occasionally 
found in high numbers in local areas, these beetles are not nearly 
as prevalent in Illinois soybean fields as BLB and WCR. 
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Figure 5. Percentage of western corn rootworm carrying BPMV At least 
40 WCRfrom each county in east central Illinois were tested for BPMV 
using ELISA. As was the case for BLB, incidence of the virus in WCR was 
highly variable from county to county. Inspection of Figs. 4 and 5 reveal 
a spatial correspondence between high incidence of BPMV in WCR and 
BLB for both 2000 and 2001. 
Vigilant monitoring of Illinois soybean fields by the Plant 
Pathology/Entomology Managed Area (PPEMA) interdisciplinary 
research team provides current information on geographic 
distributions of important plant diseases and their insect vectors. 
We now know that although the importance of BPMV to Illinois 
soybean growers is increasing, the geographic distribution and 
severity of the virus is highly variable from year to year, perhaps 
reflecting patterns of June and July rainfall. Monitoring incidence 
of the virus in insects that transmit BPMV, such as BLB and WCR, 
appears more efficient than monitoring for the virus in leaf tissue 
because the insect vectors usually feed on many soybean plants 
and thus are likely to acquire the virus if it is present in an area. 
Recommendations 
There is no evidence that feeding on soybean foliage by western 
corn rootworm in east central Illinois reduces yield, consequently 
insecticide use to control WCR in soybean fields is not warranted. 
Densities of 16 bean leaf beetles per foot of row (2.5/plant) in early 
seedling stage and 39 per foot of row at stage V2+ (6/plant) are 
necessary for economic injury. However, these thresholds relate 
to feeding; there are no thresholds for controlling BLB and WCR 
to prevent virus transmission. For the vast majority of producers 
in Illinois, spraying soybean fields to reduce BPMV simply because 
BLB and WCR are present is a wasteful strategy. Bean leaf beetle 
control is only recommended when BLB numbers reach 
the threshold necessary for economic injury. There are no commercial 
soybean varieties identified with BPMV resistance. 
More Information 
University of Illinois 1PM web site: www.ipm.uiuc.edu 
UI Laboratory for Soybean Diseases: www.soydiseases.uiuc.edu 
NSRL Factsheets: #2 Rotation-Resistant WCR and #3 Beetles in 
Soybean Fields: www.nsrl.uiuc.edu/Generallnfo/factsheets.htm 
For answers to your questions contact the VIPS Expert on Call at: 
web. aces. uiuc. edu/VIPS/v 2Links/ExpertOnCall. cfm 
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